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Suboccipital surgery for acoustic neuroma
A retrospective study was performed on 106 consecutive patients with an acoustic neuroma who underwent 
suboccipital surgery for the first time between 1980 and 1992. Complete follow-up data were available for 
all the patients, including regular imaging up to 1 January 1994. Incomplete removal of the tumours was 
chosen in preference to radical surgery in a large proportion of the patients, to avoid the risk of post­
operative morbidity. The recurrence rate in this series was 20%. Comparison of the results of suboccipital 
surgery to those obtained using other surgical approaches, while taking the tumour size into consideration, 
showed that better results can be obtained after total removal of the tumour without any additional risk 
to post-operative facial nerve function. The long-term results of subtotal removal using the suboccipital 
approach were disappointing. It is therefore necessary to review the indications for non-radical surgery in 
patients with an acoustic neuroma.
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Various techniques have been developed for the removal of 
an acoustic neuroma. To decide which of these techniques is 
the most suitable for a particular patient, it is necessary to 
consider his/her age, the level of hearing loss on the affected
unilateral acoustic neuroma which had not been operated on 
previously.
In this study we analysed the results of the 106 consecutive 
patients with an acoustic neuroma who were operated on for
side, the experience and preference of the surgeon. At the the first time between 1980 and 1992. We found that 21 pat- 
University of Nijmegen, the majority of patients with an ients (20%) had developed one or more tumour recurrences
acoustic tumour have been operated on using the suboccipital 
or translabyrinthine/transotic approach.1 Follow-up results 
are available over a period of 13 years.
A retrospective study was performed to evaluate the effect 
of the completeness of surgery, tumour size and surgical 
approach, in relation to pre-operative and post-operative 
hearing levels, long-term post-operative facial nerve function 
and tumour recurrence.
Patients and methods
In the period from 1980 to 1992, 194 consecutive suboccipital 
craniotomies were performed at the University Hospital 
Nijmegen, the Netherlands. A total of 106 patients had a
Correspondence: C.W.R.J. Cremers, Department o f  
Otorhinolaryngology, University Hospital Nijmegen, PO Box 9101, 
6500 HB Nijmegen, The Netherlands.
in the follow-up period up to and including 1 January 1994. 
Six out of these 21 re-operations were performed in 1993. A 
total of 139 surgical procedures were carried out. All the data 
were obtained in retrospect from the patients’ medical files. 
Tum our size was measured per-operatively and compared 
with the already available radiological findings. The diameter 
of the whole tumour was measu red, including the intrameatal 
part (if present). The function of the facial nerve was classi lied 
according to House and Brackman.2
The operations were carried out in Neurosurgery
Department with the patients lying prone or on their side. The 
neurosurgeon generally performed the suboccipital cranio­
tomy procedures in co-operation with an ENT surgeon. After 
exposing the medial part of the tumour, the internal acoustic 
meatus was opened so that the facial nerve could be identified.
The quantity of tumour excised was classified into total, 
near total and subtotal removal.3 With total removal, the 
surgeon did not leave any clinical evidence of the tumour;
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Table 1. Correlation between tumour diameter; total vs near total vs 
subtotal removal; and mean age o f  the patients (at time of the first 
operation)
Tumour diameter 
/removal
1-25 mm
26 -40 mm
>  40 mm
All sizes
Total Near total Subtotal
removal removal removal
16/32 =  50% 4/32 =  13% 12/32 =  37%
50.1 years 49.8 years 49.6 years
6/57 =  11% 4/57 =  1% 47/47 =  82%
46.5 years 55.0 years 49.3 years
2 /1 7 =  12% 1/17 =  6% 14/17 =  82%
53.5 years 50 years 44 years
24/106 -  23 % 9/106 =  8% 73/106 =  69%
with near total removal, a fragment of the tumour or the 
capsule was left in si tir, with subtotal removal, a measurable 
quantity of the tumour was left in situ. In all the patients, 
the aim was total extirpation, while sparing the surrounding 
structures. It should be emphasized that in patients where it 
was necessary to choose between conservative treatment and 
total removal, the choice was usually near total or subtotal 
removal. This was based on the decision that re-operation was 
preferable to a greater risk of morbidity, particularly of the 
facial nerve after total removal.
Results
The mean age of the patients with an acoustic neuroma at the 
time of (first) surgery was 49.5 years (so 14.9 years). The mean 
tumour size of the primary acoustic neuromas was 32.3 mm 
(si) 12.5 mm), with a range of 10 - 72 mm. A total of 32 tumours 
were smaller or equal to 25 mm; 57 tumours were between 26 
and 40 mm; and 17 tumours were larger than 40 mm. The
study group was selected from all the patients who presented
with an acoustic neuroma at the University Hospital Nijme­
gen. The remaining, usually smaller tumours (n =  56, mean 
diameter 16.2 mm, sd 5.6 mm) were operated on via the 
translabyrinthine or transotic approach and have been 
described elsewhere.1 Selection criteria for the various 
approaches included the diameter of the tumour, the condition 
of the patient, the presence of adequate hearing on the affected 
side. Another factor which played a role was whether the
topatient had originally 
department or the ENT department.
In 23% of the patients (24/106) total removal had been 
performed and in 8% (9/106) near total removal. For the 
majority of patients (69%; 73/106) subtotal removal had been 
the method of choice. Table 1 shows the correlation between 
tumour diameter, near total removal, subtotal removal and 
the mean age of the patients.
The surgical complications are presented in Table 2. The 
first column lists the complications which occurred in the 
whole series after one or more operations up to the end of 
1993. The second column lists the complications in the group 
of 106 patients after their first operation and the third column 
lists the complications after surgery for tumour recurrence (21 
patients underwent 33 surgical procedures).
The complications were also analysed in relation to the 
size of the primary tumour and all the operations required, 
including possible re-operations (Table 3).
Hearing on the affected side was tested pre-opera lively
and in most cases also speechusing pure
audiometry. In 93/106 patients (88%), a pre-operative hearing 
threshold was measured. A hearing loss of 30 dB or less on 
the pure-tone audiogram and a score of at least 70% for 
speech recognition (Shelton) was found in 13/106 (12%); a
'table 2. Complications of suboceipitul surgery for acoustic neuroma
Complication I h î s se ries, end result After the first operation After residímil surgery
Death I /106 I % 0
( < * * * • • * *
I /33 3 %
Haemorrhage cp angle 5/106 5 % 4/106 4% 1/33 3%
1 laemorrhage cerebrum 4/106 4 % 1 /106 1% 3/33 9 %
Post-operalive hydroeepha 1 us 4/106 4% 2/106 2% 2/33 6%
CSF leak 7/106 7 % 4/106 4% 3/33 9 %
Meningitis 1 / 106 I % 1/106 1 % 0
Lesion or infarction cerebellum 4/106 4% 4/106 4% 0
Dysarthria/dysphagia 2/106 2 % 0 2 6%:
Facial nerve transection 4/106 4% 4/106 4% 0
Cerebellar oedema 2/106 2% 2/106 2% 0
Pulmonary embolus 1 /106 1% 1/106 1 % 0
Intra-operative cardiac arrest I /106 1 % 1/106 1% 0
Trigeminal dysfunction 3/106 3 % 3/106 3 % 0
Abducens dysfunction 2/106 2 % 2/106 2% 0
Diplopia 3/106 3 % 3/106 3 % 0
Urinary tract infection 4/106 4 % 1/106 1% 3/33 9 %
Bronchial infection 2/106 2 % 0 2/33 6%
Diabetic dysregulation 1 / 106 2 % 2/106 2% 0
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Table 3. Main complications and tumour diameter
Tumour diameter/ I 25 26-40 > 4 0 All SÌ2
complication mm mm mm
Death 0/32 1/57 0/17 1/106
Haemorrhage in CPA 0/32 3/57 2/17 5/106
CSF leak 4/32 1/57 2/17 7/106
Meningitis 1/32 0/57 0/17 1/106
Facial nerve transection 0/32 1/57 3/17 4/106
Haemorrhage in cerebrum 0/32 2/57 2/17 4/106
Lesion or infarct o f  cerebellum 0/32 2/57 2/17 4/106
hearing loss of 50 dB or less and a score of at least 50% for 
speech recognition was found in 40/106 (38%); the remaining 
40/106 patients had much poorer hearing (> 5 0  dB hearing 
loss and < 50%  speech recognition). Pre-operatively, 13/106 
patients (12%) were totally deaf. The thresholds of 30 dB/70% 
and 50 dB/50% are open to question. We used the classi­
fication employed in the literature solely for the purpose of 
describing and comparing the levels of hearing loss to those 
found in other series of patients. Table 4 shows the classi­
fication of the mean pre-operative and post-operative hearing 
loss (Fletcher index) at 0.5, 1.0 and 2.0 kHz in steps of 10 dB 
per tumour diameter for the total series. Table 5 shows the 
pre-operative and post-operative scores for speech recognition 
in steps of 10% per tumour diameter for the total series.
The hearing threshold in the operated ear was unchanged 
in 30 patients (30/93 =  32%). In eight patients there was a 
mean hearing improvement of 18 dB (8/93 =  9%). Hearing
Prior to surgery, grades I and II facial nerve function were 
present in 93/106 patients (88%), grades III and IV in 8/106 
patients (8%) and grades V and VI in one patient (1%). In 
four patients the pre-operative function was not recorded and 
the data were not retrievable. At 1 year follow-up, facial nerve 
function after the last (re-)operation was good (grades I and 
II) in 63/106 patients (60%)), moderate (grades III and IV) in
j
29/106 patients (27%) and poor (grades V and VI) in 14/106 
patients. Table 6 shows the grades of facial nerve function for 
the total series related to tumour diameter. In Figure 1, the 
grades of facial nerve function are presented related to tumour 
diameter and to extent of tum our removal.
The patients in this series were followed-up using CT scan­
ning with an intravenous contrast medium; since 1988 a pro­
portion have also been followed up using M RI with G ado­
linium. The duration of follow-up is at least 1 year (ranging 
from 12 to 156 months). Tum our recurrence occurred in 21 
patients. In 12 patients there was one episode of residual 
tumour growth; 11 of them had undergone subtotal removal 
and one near total removal. Six patients were operated on 
twice for tum our recurrence. In five out of these six the tumour 
had been removed subtotally and in one near totally. Three 
patients whose primary operations had involved subtotal 
removal, had three re-operations each. In the original group of 
73/106 patients with subtotal removal, 19/73 (26%) developed 
tumour recurrence. In the group of 9/106 patients with near 
total removal, 2/9 developed tumour recurrence (22%). There 
were no cases of tumour recurrence after total removal.
The mean diameter of the recurrent tumours was 38.8 mm
with a maximum of 30 dB loss and at least 70% speech (sd 10.2 mm, range 20-60 mm), which was somewhat larger
recognition was found in four patients (4/93 =  4%); a 
maximum of 50 dB loss and at least 50% speech recognition 
was found in 11 patients (11/93 =  12%); and more than 50 
dB loss with less than 50% speech recognition was found in
15 patients (15/93 =  16%). Post-operative deafness occurred 
on the operated side in 63 patients who had been able to hear
pre-operatively (63/93 68%).
than the primary tumours. In the 32 patients with a tumour 
diameter of less than or equal to 25 mm who were operated 
on via the suboccipital route, there were two cases of recur­
rence (6%); in the group of 57 with a tumour diameter of 
between 25 and 40 mm there were 14 recurrences (25%) and 
in the group of 17 with a tumour diameter larger than 40 mm 
there were five recurrences (29%). In this series, there were no
1 25 mm
Tumour diameter/ — -  . h h | < * d d d i » i  | i p>j  p  — . I s . . * , *  — i m i •  i »  1 1 1 1  « .
Fletcher index pre post pr
i. 1 . . .  •  .  •  ■ . x > . 1« 1 V  1 '  ■» » i n  1 I 1 « >i ^  . . .
0 10 dH 0
• V  * » » » n i l  i ^  • • ^ 1  v r  ‘ 
0 1
11 20 3 1 2
21 30 2 0 6
31 40 10 2 8
41 50 4 2 8
51 -60 5 1 7
61 -70 5 2 6
71-80 1 0 4
81 -90 1 0 2
> 90 dB 1 24 10
Unknown 3
n = 32 32 57
40 mm > 4 0  mm All sizes
• l i t '  - - S - . I . » * . » »  n * ' * * '  . . . . . .  .  ( ^  I ,  I a . . . i ^  ,  . 1.1 , .....  ......................... ,
post pre post pre post
0 2 0 3 0
2 1 0 6 3
1 2 1 10 2
1 2 2 20 5
2 2 1 14 5
3 1 1 13 5
4 4 0 15 6
1 0 2 5 2
0 0 0 3 0
43 3 11 14 78
3
57 17 17 106 106
Table 4. Pure-tonc audiometry: pre-
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1 25 mm 26-40 mm >  40 mm All sizes
Tumour diameter/ 1 i —1 1 —1 T - - - — ■------ - ----------1 ._ .  ■
speech recognition pre post pre post pre post pre post
91100% 4 2 6 1 2 2 12 5
81-90% 7 1 3 0 1 0 11 1
71-80% 4 0 3 0 0 0 7 0
61 70 % 2 2 6 0 2 0 10 2
51-60% 2 0 3 0 0 0 5 0
41-50% 2 0 3 0 0 0 5 0
31 40% 1 0 2 1 1 0 4 1
21 30% 1 0 0 0 1 0 2 0
11 20 % 0 0 2 0 0 0 2 0
0 10% 1 15 9 29 3 10 13 54
Unknown 8 12 23 29 7 5 38 43
32 32 57 57 17 17 106 106
Table 5. Speech audiometry: maximum pre­
operative (pre) (n =  68) and post-operative 
(post) (n =  63) speech recognition for three 
tumour diameters
cases of tumour recurrence in the patients with a tumour 
diameter of less than 20 mm.
The mean interval between the primary operation and the 
first re-operation for tumour recurrence was 3.0 years. A 
second re-operation took place after a mean interval of 2.0 
years and a third re-operation after 1.8 years. At the time of
In Table 6, the facial nerve function of the patients who 
underwent surgery for tumour recurrence (/j =  21) is  com­
pared with that of the patients who only underwent one oper­
ation (n = 85), without taking the tumour diameter into con­
sideration. Grades I and II were found in 56/85 (66%) and in 
7/21 (33%); grades III and IV were found in 20/85 (24%) and
the primary operation, the mean age of the patients with in 9/21 (43%); and grades V and VI in 9/85 (10%) and in 5/21
tumour recurrence (49.5 years) was lower than the mean age 
of the total series; the mean age of the patients who only had 
one tumour recurrence was 44.3 years (n — 21, sd  13.4); the 
mean age of the patients who had two tumour recurrences 
was 39.6 years (n = 9, so 16.2); the mean age of the patients 
who had three tumour recurrences was 36 years (n — 3, sd  
11.9). The time necessary for tumour recurrence to develop 
became gradually shorter after each recurrence, probably due 
to negative selection.
(24%), respectively.
Discussion
Various aspects of surgery for acoustic neuromas were atta­
in this retrospective study. Distinction was made 
between the results of the total series of patients (including re- 
operations) and those who underwent surgery for tumour 
recurrence. In Nijmegen, a conservative approach was usually
Table 6. Tumour diameter vs facial nerve function in House grades: 
pre-operative facial nerve function and results after suboccipital
• I t a
t.
House grade 1 11 III IV V VI
Pre-operative function o f  the facial nerve (n — 102)*
< 2 5  mm 29 2 0 0 0 0
26 40 mm 39 7 5 1 0 0
> 40 mm 1 "> 4 2 0 1 0
all sizes 80 13 7 1 1 0
Results afler .surgery with all re-operat:ions (n =  106)
< 25 mm 12 7 1 2 2
26 40 mm 21 15 8 7 3 3
>  40 mm 6 2 3 1 3
all sizes 39 24 17 12 6 8
Results afler surgery without re-operations (« >= 85)
all sizes 36 20 12 8 5 4
Results after surgery only re-<operation ( n ^  21 )
all sizes 3 4 5 4 1 4
*In four patients pre-operative facial nerve function was unknown.
rally led to betterchosen via the suboccipital route. This 
post-operative facial nerve function and helped to avoid the 
risk of major neurological complications.
The suboccipital and retrosigmoid approaches have 
used lor many years to treat acoustic neuromas. We f
in the extent of radically, 
alive complications and facial nerve function results between 
several centres which have been using these approaches.s y 
The extent of radically in this series differed greatly from 
reports in the literature owing to our conservative technique
(Table 7). In s i s, a on was mi only
total and subtotal excision.'1,7 Complications were 
relatively more frequent in patients with larger tumours. In 
our series, we observed a steady increase in the number of 
patients with haemorrhage in the CPA and cerebrum, tran­
section of the facial nerve and lesions or infarction of the
(Table 3). The number of surgical mortalities, 
rhages in the CPA and transected facial nerves was 
much higher than in the series described by Charabi et al.* 
which the authors attributed to the decentralization of suboc- 
cipital surgery in Denmark. Mortality rates reported by Welch
((■) 1996 Blackwell Science Ltd, Clinical Otolaryngology, 21, 244 251
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and Dawes" were also higher than those in similar series. The suboccipital approach at their centre instead of the trans­
di (Terences in the frequency of other complications was fairly labyrinthine approach, in order to preserve hearing. The appli- 
smull (Table 8). cation of the suboccipital technique has not led to better facial 
nerve function results.
A frequently mentioned advantage of suboccipital surgery 
is that it is possible preserve the patient’s hearing. However, 
this has only proved to be feasible to a limited extent. In this
Post-operative facial nerve function results in the series 
investigated by Charabi et ul.* and by Welch and Dawes1' were 
less favourable (Table 9), The results of the other series in 
which the same approach was used were fairly similar. It was 
striking that in our series in which the suboccipital approach series, hearing could be preserved in 32% of the patients and 
was used, the diameter of the tumour had very little influence in 16% it was either good or acceptable. Tables 1 and 2 show 
on post-operative facial nerve function (Figure 1). However, that fairly commonly, little remains of good pre-operative 
the number of complications increased with the tumour diam- hearing after the operation. If the primary aim is to preserve
eter (Table 3).
erences were found between the results of facial nerve
at other centres111 14 which also used
than the suboccipital and retrosigmoid
(Table 10). The results were analysed in relation to tumour 
diameter. Tos et al." used the translabyrinthine approach and 
reported considerably better results than those mentioned in 
the literature or obtained in our series using the suboccipital
the patient’s hearing, the (extended) middle fossa approach 
seems to be the method of choice.4,1'1
Besides preservation of good neurological function, rad­
ically  has also been mentioned as one of the conditions that 
is necessary for successful surgery. Conservative surgery, as 
was applied in our series, was expected to produce better 
results. The long-term results in our total suboccipital series 
are comparable with those obtained at other centres. It was
and retrosigmoid approach. For patients with small tumours, notable that the results after multiple operations were clearly
the results after middle fossa or translabyrinthine and trans- poorer. The number of complications increased. In the group
otic approaches were better than those after suboccipital of re-operations, one patient died in the post-operative period
surgery. In our series of translabyrinthine and transotic sur- from haemorrhage in the brainstem. Furthermore, the higher
gery1 patients with a tumour diameter of less than 25 mm, percentage of patients with post-operative haemorrhage in the
had better facial nerve results, which is in agreement with the CPA, hydrocephalus and CSF leakage was also disquieting,
literature on these approaches. Table 10 also shows the results There was also a higher percentage of bronchial and urinary
of Sterkers et al.n) For some time they have been using the infections after multiple operations. It was striking that the
(a)
Total
Near total
(b)
50
Subtotal
S u btotaI
Near total (c)
mm
\
Total
Subtotal
Near total
S 2« í ÍÍ í í
5 W j «j î
Total
1-25 mm <n» 32) 26-40 mm (n « 57) >40 mm (n » 17)
I, I,
V,VI
V,VI lll,IV
III,IV
Figure 1. Grades of facial nerve function related to tumour diameter and extent o f removal. I,II-III,IV; and V,VI-House grades; total =  total 
removal; near total =  near total removal; subtotal =  subtotal removal.
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Table 7. Extent of radicality and number o f  re-operations with suboccipital and retrosigmoid surgery at various centres
This series Charabi Ebersold Pauw Pfaltz Welch
Centre Nijmegen Copenhagen Rochester Rotterdam Basel Newcastle
Y ear o f  publication 1994 1992 1992 1992 1991 1985
Number of patients 106 59 256 82 80 77
Total removal 24(23% ) 32 (69 % ) 249 (97%) 71 (87%) 65 (84%)
Near total removal 9 (8%) 6 (2%) 2 (3%)
17(31%) 11 (13%) not mentioned
Subtotal removal 73 (69%) 1 (1%) 10(13%)
Re-operations 21 (20%) 10(18%) 1 (1%) 0(0%) not mentioned
Table 8. Main complications in suboccipital and retrosigmoidal surgery in this series and several other studies
Author This series Charabi Ebersold Pauw Pfaltz Welch
Centre Nijmegen Cophenhagen Rochester Rotterdam Basel Newcastle
Year of publication 1994 1992 1992 1992 1991 1985
Approach SO SO RS RS RS SO
Death 1/106 5/59 2/256 1/82 0/80 4/77
1% 8% 1% 1% 0% 5%
Haemorrhage in CPA 5/106 5/59 0/256 * * 3/77
5% 8% 0% 5%
CSF leak 7/106 3/59 28/256 2/82 2/80 3/77
7% 5% 11% 2% 3% 4%
Meningitis 1/106 3/59 2/256 3/82 3/80 1/77
1% 5% 1% 4% 4% 1%
Facial nerve transection 4/106 19/59 19/256 13/82 4/80 *
4% 32% 7% 16 % 5%
Haemorrhage in cerebrum 4/106 2/59 0/256 * 3/77
4% 3% 0% 4%
Lesion or infarct cerebellum 4/106 * 0/256 * 1/80 2/77
4% 0% 1% 3 %
* =  not mentioned
Table 9. Post-operative facial nerve function after suboccipital surgery in this series (percentages of patients in House grades) compared to
other centres
. >• -  *  -  -  a  *  m
T his series Charabi Ebersold Pa uw Pfaltz Welch
,  ( . J  .. ............................... J  Y .  1 ..................... ' ......................................................s  s . .  . .  . ---------•• ,  . , 1. 1, 1. »  '
Centre Nijmegen
i  .  i  1  i l  i  ' M '  n  .  -  '  f' . . .  ................................. . - i - , ,  f  ,
Cophenhagen
"  i  <" /
Rochester Rotterdam Basel Newcastle
Year of publication 1994 1992 1992 1992 1991 1985
Number of patients 106 59 255 82 80 77
Tumour size all al 1 all all all all
Approach SO SO RS RS RS SO
1 100% 3 6 % 9 % 52% 27%
57% 40%
11 80% 23% 0 % 12 % 26%
111 60% 16% 10 % 15 %
22% 30% 13 %
IV 40% 11 % 12% 8%
V 20 % 6% 12 % 9% 2% 1%
47 %
VI 0% 8% 57% 4% 19 % 16%
SO =  suboccipital approach 
RS =  retrosigmoid approach
♦This series was primarily selected for hearing conservation
t o  1996 Blackwell Science Ltd, Clinical Otolaryngology, 21, 244- 251
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Table 10. Posl-operative Iacial nerve function in this series compared to other approaches and other centres, with percentages o f patients in 
House grades I V
SO =  suboccipital approach 
MF =  middle fossa approach 
TL =  translabyrinthine approach 
TO =  transotie approach 
RS =  retrosigmoid approach
*This series was primarily selected for hearing conservation
This series Sterkers Tos Leeuwen Fisch Haid
— «Ml .. I S . i  ^  ‘J n i i i 1----- — «i. i — i i
Shelton
Centre Nijmegen Paris Copenhagen Nijmegen Zu rieh Erlangen Los Angeles
Year of publication 1994 1994 1992 1994 1988 1992 1989
Number of patients 106 571 400 52 66 154 92
Tumour diameter all <  40 mm all <35  mm < 2 5  mm < 35  mm *
Approach SO RS/TL/MF TL TL/TO TO MF MF
I 100% 36%
63%
67 % 78% 70% 53% 81%
11 80% 23% 12% 10% 15 % 25% 9%.
111 60 % 16% 19 % 3% 4% 9% 20 % 5%,
IV 40 % 11% 12% 4% 4% 3 % 1 % 3 %
V 20% 6%
6%
4% 0%
3%
0% 1%
VI 0% 8% 10 % 4% 1% 1%
mean age of the patients who developed tumour recurrence 
was relatively low. Therefore, more advanced age should not 
play a role in whether or not radical excision should be per­
formed. The extent of radicality depended on the diameter of 
the tumour in this series. A greater proportion of the patients 
with larger tumours underwent subtotal excision. There was 
a relationship between increasing diameter and decreasing 
radicality (Table 2).
It took several years for tumour recurrence to become mani­
fest. This is an important factor to take into consideration 
when planning adequate follow-up, as has also been men­
tioned by others.
In the literature, there are many reports on the indications 
for subtotal excision of an acoustic neuroma, 
include changes in vital signs during surgery, advanced age
14
14 17
and high surgical risk. In addition, it is not always possible 
to remove the entire tumour without causing additional
neurological deficits.IS In a study published in 1957 by Pool, 
tumour recurrence was observed in 25 out of the 123 patients
IK
selected for subtotal removal. A further 8% underwent near 
total removal.
In retrospect, the value of subtotal excision of an acoustic 
neuroma, which has been applied so frequently, seems ques­
tionable. The initially favourable results became undermined 
by the poorer results of re-operations in the long-term. The 
high recurrence rate found in this series and the disappointing 
results of multiple operations, form strong arguments against 
the application of less radical surgery for an acoustic neuroma. 
When we compared the results of suboccipital surgery to those 
obtained with the translabyrinthine and transotie approaches, 
various important aspects arose. For instance, the trans­
labyrinthine and transotie approaches repeatedly led to better 
facial nerve function results, especially in patients with a 
maximum tumour diameter of 25 mm. Arguments in favour 
of using the translabyrinthine and transotie approaches are 
gaining strength, while the arguments in favour of the suboc- 
cipital approach, such as preserving the patient’s hearing, are 
steadily losing ground.
who underwent suboccipital surgery (20%). 01ivecrona|l) 
found 11 cases of tumour recurrence in 52 patients after sub­
total suboccipital excision (21). In this series, we encountered 
a recurrence rate of 20%, which is in line with the above- 
mentioned studies. Shea20 reported tumour recurrence in 11 
out of 52 subtotal suboccipital excisions (36.3%) from an 
original series of 200 patients who were treated from 1964 to 
1967 and lollowed-up for 20 years. The indications for sub­
total removal employed in this series were not as strict as 
those mentioned in the literature, which might explain the 
high percentage of 69% of patients who were consciously
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